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® High-Performance Floating-Point Digital 
Signal Processor (DSP) 
— TMX320C30-50 
40-ns Instruction Cycle Time 
275 MOPS, 50 MFLOPS, 25 MIPS 
— TMS320C30-40 
50-ns Instruction Cycle Time 
220 MOPS, 40 MFLOPS, 20 MIPS 
— TMS320C30-33 
60-ns Instruction Cycle Time 
183.3 MOPS, 33.3 MFLOPS, 16.7 MIPS 
— TMS320C30-27 
74-ns Instruction Cycle Time 
148.5 MOPS, 27 MFLOPS, 13.5 MIPS 
®@ 32-Bit High-Performance CPU 
® 16-/32-Bit Integer and 32-/40-Bit 
Floating-Point Operations 
© 32-Bit Instruction Word, 24-Bit Addresses 
® Two 1K x 32-Bit Single-Cycle Dual-Access 
On-Chip RAM Blocks 
® One 4K x 32-Bit Single-Cycle Dual-Access 
On-Chip ROM Block 
® On-Chip Memory-Mapped Peripherals: 
— Two Serial Ports 
— Two 32-Bit Timers 
— One-Channel Direct Memory Access 
(DMA) Coprocessor for Concurrent I/O 


Two 32-Bit External Ports 


© 24- and 13-Bit Addresses 


0.7-um Enhanced Performance Implanted 
CMOS (EPIC™) Technology 


208-Pin Plastic Quad Flat Package 
(PPM Suffix) 


181-Pin Grid Array Ceramic Package 
(GEL Suffix) 


Eight Extended-Precision Registers 


® Two Address Generators With Eight 


Auxiliary Registers and Two Auxiliary 
Register Arithmetic Units (ARAUs) 


Two- and Three-Operand Instructions 


® Parallel Arithmetic and Logic Unit (ALU) 


and Multiplier Execution in a Single Cycle 


® Block-Repeat Capability 


Zero-Overhead Loops With Single-Cycle 
Branches 


® Conditional Calls and Returns 
© Interlocked Instructions for 


Multiprocessing Support 

Two Sets of Memory Strobes (STRB and 
MSTRB) and One I/O Strobe (IOSTRB) 
Separate Bus-Control Registers for Each 
Strobe-Control Wait-State Generation 


and CPU Operation 


description 


The TMS320C30 is the newest member of the TMS320C8x generation of DSPs from Texas Instruments (TI™). 
The TMS320C30 is a 32-bit floating-point processor manufactured in 0.7-um triple-level-metal CMOS 
technology. 


The TMS320C30’s internal busing and special DSP instruction set have the speed and flexibility to execute up 
to 50 MFLOPS (million floating-point operations per second). The TMS320C30 optimizes speed by 
implementing functions in hardware that other processors implement through software or microcode. This 
hardware-intensive approach provides performance previously unavailable on a single chip. 

The TMS320C30 can perform parallel multiply and ALU operations on integer or floating-point data in a single 
cycle. Each processor also possesses a general-purpose register file, a program cache, dedicated ARAUs, 
internal dual-access memories, one DMA channel supporting concurrent I/O, and a short machine-cycle time. 
High performance and ease of use are results of these features. 

General-purpose applications are enhanced greatly by the large address space, multiprocessor interface, 
internally and externally generated wait states, two external interface ports, two timers, serial ports, and multiple 
interrupt structure. The TMS320C30 supports a wide variety of system applications from host processor to 
dedicated coprocessor. 


High-level language support is implemented easily through a register-based architecture, large address space, 
powerful addressing modes, flexible instruction set, and well-supported floating-point arithmetic. 


Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of 
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 


EPIC and TI are trademarks of Texas Instruments Incorporated. 

DATA information current as of publication date. Products conform to 

specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessarily include testing of all TEXAS 
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pinout and pin assignments 


TMS320C30 GEL pinout and pin assignments 


The TMS320C30 digital signal processor is available in a 181-pin grid array (PGA) package. The pinout of this 
package is shown in the following two illustrations. The pin assignments are listed in the TMS320C30 GEL pin 
assignments (alphabetical) table and the TMS320C30 GEL pin assignments (numerical) table. 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 «15 


H3 D2 D3 D7 D10 D25 XAO 
A () C) ) () () C) (@) () 
X2/CLKIN CVgg 1 D4 D8 D27.—Ss«OD3t XA4 
B «) ) ©) «) e) ) ) () 
EMU5 DVggs_ _—DO D5 D30. =—-XA3._—s:«éDVgg 
Cc oO QO QO QO QO oO QO 
XR/W XRDY Vppp DDVpp_ D1 XA2  ADVpp  XA9 
D () ) «) C) () O () 
RDY HOLDA MSTRB VsypsLOCATOR XA8 = XA12 
E () q) ) Q) q) ) 
RESET STRB HOLD IOSTRB EMU4/SHZ EMU2 
F () ) () O () 
TACK XF1 RW Al A2 
G O O QO O O 


TMS320C30 
Top View 


INTT Vss_ Vpp  MDVpp Vpp  Vss 
H QO .°) O O O O 

INT2 RSVO RSV1 Alt AQ 
J O QO O ©) QO 

RSV2 RSV5 RSV7 A17 A14 


K Q q) Q QO Q 
RSV4 RSV9_ CLKR1 A22 A18 


L 2) QO QO e) QO 

RSV8 FSR1 PDVpp CLKXO XD27 |IODVpp_ A21 

M O QO O QO .°) QO O 
DRI DVsg CLKRO TCLK1 XD23.  XD28 = DVsg 

N O °) O QO QO QO QO 
FSx1 FSRO TCLKO- XD1 XD20 XD24 XD29 

P QO Q Q QO QO Q Q 
DRO FSX0 DXO XDO XD3 XD18 XD21 XD25 

R O O ©) O QO e) @) QO 


TMS320C30 GEL Pinout (Top View) 
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TMS320C30 GEL pinout and pin assignments (Continued) 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 


e A 
e e B 
DVss DVss x1 
@ e e e Cc 
XA9_  ADVpp DDVpp Vppp XRDY XR/W 
e e e e e D 
XA12.——-XA8 LOCATOR Vgups MSTRB HOLDA 
e e e e e e E 
EMU2 EMU4/SHZ IOSTRB HOLD STRB 
e e e F 
RW 
e G 
Vpp ADVpp TMS320C30 MDVpp Ypp 
Bottom View H 
J 
K 
L 
\ODVpp XD27 EMU6 CLKXO PDVpp 
e e e M 
DVgg  XD28 CLKRO 
e e N 
CVsg XD29  XD24 
e e e P 
XD26  XD25.-XD21 
e e e R 


TMS320C30 GEL Pinout (Bottom View) 
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TMS320C30 GEL Pin Assignments (Alphabetical)t 


X2/CLKIN 
XAO 
XA1 
XA2 


IOSTRB 


IVss 
LOCATOR 


MC/MP 


EMU4/SHZ 
EMUS 


t ADVpp. CVss, DDVpp, DVss, |ODVpp, IVgsg, MDVpp. PDVpp. Vpp: and Vgs pins are on a common plane internal to the device. 
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TMS320C30 GEL Pin Assignments (Numerical)t 


X2/CLKIN 
CVss 
H1 


D4 


D8 


t ADVpp. CVss, DDVpp. DVgsg, |ODVpp. IVgs, MDVpp. PDVpp. Vpp. and Vgs pins are on a common plane internal to the device. 
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TMS320C30 PPM pinout and pin assignments 


The TMS320C30 PPM device is packaged in a 208-pin plastic quad flatpack (PQFP) JEDEC standard package. 
The following illustration shows the pinout for this package. The pin assignments are listed in the TMS320C30 
PPM pin assignments (alphabetical) table and the TMS320C30 PPM pin assignments (numerical) table. 


aa aa _ S arte 
SS SRANKRARNTSSLT LL ILIV og Baal nan oueazann oss sos seszoss 
SSS REGS O SESS OR OSS QO ROG PGs SEQ SSS SSeS ssSSszeekessweaee 
104 HWOUWUNUOUEEUEdE HOU HUUURUUUEE WOOL HOOUEYU S53 
ETT ETE 
105 52 
Vss CVss 
DVss DVss 
CVss DX1 
CVss [oC [11] FSX1 
XD31 CLKX1 
A23 CLKR1 
A22 (IL 1 TT] FSR1 
A21 Coir {TT DR1 
A20 RSV10 
A19 RSv9 
A1g (Ir [TT] RSV8 
A17 CITT -—Tr7 RSV7 
A16 RSV6 
A15 RSV5 
A14 Cor [1 RSV4 
ADVpp RSV3 
ADVpp RSV2 
AW3 Cor [11 RSV1 
Al2 (Ir /—1T7 RSVO 
Ail Cor - Tr INT3 
A10 INT2 
AQ INTT 
A8 CTT [TT Vss 
AZT Vss 
A6 NC 
Vpp Cor [TT Vpp 
Vpp IL [TT Vpp 
DVgs INTO 
CVsg TACK 
AS [Ir {TT XFO 
A4 Ca [TT XF1 
A3 RESET 
A2 RW 
Al Cur (—1T1 STRB 
AO RDY 
EMUO MDVpp 
EMU1 MDVpp 
EMU2 [7r— {11 HOLD 
EMU3 [Ir] |] HOLDA 
EMU4/SHZ XR/W 
MC/MP- TOSTRB 
XA12 [IT] | TT] MSTRB 
XA11 XRDY 
XA10 EMU5 
XA9 CO [TT NC 
XA8 CIT {—IT—] Vsuss 
XA7 x1 
XA6 X2/CLKIN 
Vsg Fer + IT] CVss, 
gs (714 [TI] CVgg 
DVss DVsg 
Vss O Vss 
THOM UN 
HH HH H oH H 4 HE Hy oH Ky 4 HE Ky Hy 
157 UUUUUUUOUUUUOo WOOO UUUUUOUUUU UUUU HOOOUUOO 208 
2892225 SR SLANG SALA RNARZE SSBSSE SLES SE SBRSSBSSSS EL BBY 
aa a: Oo aa 
<< aa aa 


TMS320C30 PPM Pinout 
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TMS320C30 PPM Pin Assignments (Alphabetical)t 


IOSTRB 


IVss 


IVss 
MC/MP 


Vss 
Vss 


VSUBS 
x1 


X2/CLKIN 


EMU4/SHZ 
EMU5 
EMU6 
FSRO 


t ADVpp, CVss, DDVpp. DVssg, |ODVpp. IVgs, MDVpp. PDVpp. Vpp. and Vgs pins are on a common plane internal to the device. 
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TMS320C30 PPM Pin Assignments (Numerical)t 


X2/CLKIN 
x1 
VSUBS 
NC 
EMU5 
XRDY 


ON O]a fF WO YP + 


-+- (O 
Oo 


EMU2 
EMU3 
EMU4/SHZ 
MC/MP 
XA12 


TADVpp. CVss, DDVpp. DVss, lODVpp, IVss, MDVpp, PDVpp. Vpp, and Vgs pins are on a common plane internal to the device. 
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pin functions 


This section provides signal descriptions for the TMS320C30 in the microprocessor mode. The following tables 
list each signal, the number of pins, type of operating mode(s) (that is, input, output, or high-impedance state 
as indicated by I, O, or Z), and a brief description of its function. All pins labeled NC have special functions and 
should not be connected by the user. A line over a signal name (for example, RESET) indicates that the signal 
is active low (true at logic 0 level). The signals are grouped according to function. 


TMS320C30 Pin Functions 


PIN CONDITIONS 
TYPEt DESCRIPTION WHEN 
NAME aTyt SIGNAL IS Z TYPES 


PRIMARY BUS INTERFACE 


D31-D0 32 1/O/Z_ | 32-bit data port of the primary bus interface H R 
A23-—A0 24 24-bit address port of the primary bus interface H R 


R/W { O/Z Read/write for primary bus interface. R/W is high when a read is performed and low Ss H R 
when a write is performed over the parallel interface. 


STRB 1 External access strobe for the primary bus interface 


RDY 1 Ready. RDY indicates that the external device is prepared for a primary-bus-interface 
transaction to complete. 
Hold for primary bus interface. When HOLD is a logic low, any ongoing transaction 
HOLD { is completed. A23—A0, D31—D0, STRB, and R/W are in the high-impedance state 


and all transactions over the primary bus interface are held until HOLD becomes a 
logic high or the NOHOLD bit of the primary-bus-control register is set. 


Hold acknowledge for primary bus interface. HOLDA is generated in response to a 
logic low on HOLD. HOLDA indicates that A23—A0, D31—D0, STRB, and R/W are 

HOLDA 1 Q/Z_ | inthe high-impedance state and that all transactions over the bus are held. HOLDA 
is high in response to a logic high of HOLD or when the NOHOLD bit of the 
primary-bus-control register is set. 


EXPANSION BUS INTERFACE 


XD31-—XDO 32 1/O/Z_ | 32-bit data port of the expansion bus interface 
XA12—XA0 13 O/Z_ | 13-bit address port of the expansion bus interface 


1 Read/write signal for expansion bus interface. When a read is performed, XR/Wis 
held high; when a write is performed, XR/W is low. 


1 External memory access strobe for the expansion bus interface 
1 External |/O access strobe for the expansion bus interface 


Ready signal. XRDY indicates that the external device is prepared for an expansion- 
bus-interface transaction to complete. 


CONTROL SIGNALS 


Reset. When RESET is a logic low, the device is in the reset condition. When RESET 
becomes a logic high, execution begins from the location specified by the reset vector. 


INT3-INTO. = 4 [| _—sI__«| External interrupts Po 


TACK { O/Z Interrupt acknowledge. IACK is set to a logic high by the IACK instruction. IACK can 


nn 
Di] Dv 


n 
we) 


be used to indicate the beginning or end of an interrupt-service routine. 


MC/MP 1 ee Microcomputer/ microprocessor mode ae) 


XF1, XFO 2 1/0/Z External flags. XF1 and XFO are used as general-purpose I/Os or to support Ss R 
interlocked processor instructions. 


TI = input, O = output, Z = high-impedance state. All pins labeled NC have specified functions and should not be connected by the user. 
¢ Quantity is the same for GEL and PPM packages unless otherwise noted. 
§ S = SHZ active, H = HOLD active, R = RESET active 
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TMS320C30 Pin Functions (Continued) 


PIN CONDITIONS 
TYPEt DESCRIPTION WHEN 
NAME atyt SIGNAL IS Z TYPES 


SERIAL PORT 0 SIGNALS 


CLKXO 1/0/Z Serial port 0 transmit clock. CLKXO0 is the serial shift clock for the serial port 0 
transmitter. 


—o 1/O/Z | Data transmit output. Serial port 0 transmits serial data on DXO. — 


FSX 1/0/Z Frame synchronization pulse for transmit. The FSXO pulse initiates the 
transmit data process over DX0. 
CLKRO 1/0/Z ey receive clock. CLKRO is the serial shift clock for the serial port 0 cas 


= 1/O/Z_ | Data receive. Serial port 0 receives serial data on DRO. $+) 


Frame synchronization pulse for receive. The FSRO pulse initiates the receive 
FSRO 1/O/Z 
data process over DRO. 


SERIAL PORT 1 SIGNALS 


CLKX1 /O/Z Serial port 1 transmit clock. CLKX1 is the serial shift clock for the serial port 1 
transmitter. 


= 1/O/Z_ | Data transmit output. Serial port 1 transmits serial data on DX1. = 


Frame synchronization pulse for transmit. The FSX1 pulse initiates the 
FSX1 1/O/Z 
transmit data process over DX1. 
CLKR1 1/0/Z a 1 receive clock. CLKR1 is the serial shift clock for the serial port 1 oe 


———— 1/O/Z_ | Data receive. Serial port 1 receives serial data on DR1. SR | 


ESRI 1 1/0/Z Frame synchronization pulse for receive. The FSR1 pulse initiates the receive Ss R 
data process over DR1. 


TIMER 0 SIGNAL 


ter ona 
etree ———OOCOCOCNCNCNNO 
Woo [4 [se [1 [svat OCS 
foovon [2 f4* | 1 |svewyt SSCS 
[avon [2 [4 [1 |sveuey? COSC 
fpovoo [1 [2 [1 |svewey? —SSSSCSCSCSCSCSCSCC*' 
foovoo [2 [4 [1 [svewey? OCS 
fwovoo [1 [2 [1 |sveweyt SSCS 
ssf # se [1 [oom SS 
ves «|e [1 [emma 
loves pe [| 1 [ood OCS 
vss [2 [1 [1 |oeme 


tI = input, O = output, Z = high-impedance state. All pins labeled NC have special functions and should not be connected by the user. 
+ Quantity is the same for GEL and PPM packages unless otherwise noted. 

§ s = SHZ active, H = HOLD active, R = RESET active 

{1 Recommended decoupling capacitor is 0.1 uF. 
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TMS320C30 Pin Functions (Continued) 


PIN CONDITIONS 
TYPEt DESCRIPTION WHEN 
NAME aTy+ SIGNAL IS Z TYPES 


SUPPLY AND OSCILLATOR SIGNALS (CONTINUED) 


VBBP 1 VBB pump oscillator output fe 
VSUBS 1 aa Substrate terminal. Tie to ground. PF 


CS Greet 
should be left unconnected. 

PaICLKIN + __|_1 | Inputtothe intemal oscilatortrom he cnstaloraciok TC 
fst —««(O/z J External HS clock HGhasaperiod equaltowice KIN, Sd Sid 
RESERVED 
[Reserved Usepulupressiosio5VSCSC~C~—~—~iSSC‘;*~C~*d 


i 
| Oz | 
Shutdown high impedance. When active, EMU4/SHZ shuts down _the 
TMS320C30 and places all pins in the high-impedance state. EMU4/SHZ is 
EMU4/SHZ { used for board-level testing to ensure that no dual-drive conditions occur. 
CAUTION: A low on SHZ corrupts TMS320C30 memory and register 
contents. Reset the device with SHZ high to restore it to a known operating 
condition. 

a; 
ess 
| Cid 
tes ee es el 


1/0 Reserved. Use pullup resistors to 5 V. 


Reserved. Tie pins directly to 5 V. 


T | = input, O = output, Z = high-impedance state. All pins labeled NC have special functions and should not be connected by the user. 
¢ Quantity is the same for GEL and PPM packages unless otherwise noted. 


§ S = SHZ active, H = HOLD active, R = RESET active 

{ Follow the connections specified for the reserved pins. Use 18-kQ—22-kQ pullup resistors for best results. All 5-V supply pins must be connected 
to acommon supply plane, and all ground pins must be connected to a common ground plane. 

# For the GEL package only. There is no locator in the PPM package. 
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functional block diagram 


RAM RAM ROM 
Cache Block 0 Block 1 Block 
(64 x 32) (1K X 32) (1K X 32) (4K X 32) 
PDATA Bus 
| 
PADDR Bus XRDY 
RDY —» y y v y MSTRB 
HOLD —» DDATA Bus iOSTRB 
HOLDA <1 Ly XR/W 
STRB <4 DADDR1 Bus - XD31-XDO 
R/W «+ XA12-XA0 
D31-D0 «> DADDR2 Bus a: 
A23-A0 «— Vv v vy 
DMADATA Bus 
z 
DMAADDR Bus 
2 24 
By 
DMA Controller 
Serial Port 0 
< 
Global-Control aa ale FSXO 
LN — cu 
Receive/Transmit CLKXO 
E fans delice (R/X) Timer Register FSRO 
| PC | Register DRO 
RESET Data-Transmit 
INT(3—0) a Register oe 
Destination- =) 
IACK Address $ = Data-Receive 
Mc/MP aa Register Be a 2 Register 
XF(1,0) Transfer- A 3 
Vpp Counter =| < Serial Port 1 
1ODVpp ea =| ie Register 3 + Ss 
=] oO] |6 2 Serial-Port-Control 
ADvop 5 fle 5) |e Dxt 
PDVpp a id DXx1 
DDVpp cy m Receive/Transmit CLKX1 
MDVpp ° (R/X) Timer Register FSR1 
Vss 6 - DRI 
oO Data-Transmit 
CVss Extended- : 
IVss Precision Data-Receive 
VBBP Registers Register 
(R7-RO) 
VSUBS 
x1 NN 
X2/CLKIN Global-Control 
H1 Register 
H3 
Timer-Period TCLKO 
EMU(6 - 0) Register 
RSV(10-0) 
Timer-Counter 
Register 
Auxiliary 
Registers 
(ARO—AR7) Global-Control 
Register 
Timer-Period 
Register 
Other 
se Timer-Counter 
(12) Register 


Port Control 


Primary-Control 
Register 


Expansion-Control 
Register 
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memory map 


Figure 1 depicts the memory map for the TMS320C30. Refer to the TMS320C3x User’s Guide (literature 
number SPRUO31) for a detailed description of this memory mapping. 


Oh Oh 
Reset, Interrupt, Trap Vec- 
tors, and Reserved Loca- Aas el ace cele 
tions (64) (External STRB Ors, ane nese 
Active) OBFh tions (192) 
03Fh 0COh 
040h 
(Internal) 
External OFFFh 
STRB Active 1000h 
(8M Words — 64 Words) External 
STRB Active 
(8M Words — 4K Words) 
7FFFFFh 7FFFFFh 
800000h Expansion-Bus 800000h Expansion-Bus 
MSTRB Active MSTRB Active 
801FFFh (8K Words) 801FFFh (8K Words) 
802000h 802000h 
Reserved Reserved 
(8K Words) (8K Words) 
803FFFh 803FFFh 
804000h Expansion-Bus 804000h Expansion-Bus 
IOSTRB Active IOSTRB Active 
805FFFh (8K Words) 805FFFh (8K Words) 
806000h 806000h 
Reserved Reserved 
(8K Words) (8K Words) 
807FFFh 807FFFh 
808000h 808000h 


Peripheral-Bus 
Memory-Mapped 
Registers 
(6K Words Internal) 


Peripheral-Bus 
Memory-Mapped 
Registers 


(6K Words Internal) 
8097FFh 8097FFh 


(1K Word Internal) (1K Word Internal) 
809BFFh 809BFFh 
809C00h RAM Block 1 809C00h RAM Block 1 
809FFFh (1K Word Internal) 809FFFh (1K Word Internal) 


80A000h 80A000h 


External 
STRB Active 
(8M Words — 40K Words) 


External 
STRB Active 
(8M Words — 40K Words) 


OFFFFFFh OFFFFFFh 


(a) Microprocessor Mode (b) Microcomputer Mode 


Figure 1. TMS320C30 Memory Map 
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absolute maximum ratings over specified temperature range (unless otherwise noted)t 


Supply voltage range, Vcc (see Note 1) 2. eee eee eens -0.3Vto7V 
Input voltage: range; Vivi seccseccienaey eh wie ood panes eb aie Ae oe Denon een -0.3Vto7V 
Output voltage range, VO... eee eee reece ene e ee eeeeeeeneeees -0.3Vto7V 
Continuous power dissipation (see Note 2) ......... 0. eee eee tte eens 3.15 W 
Operating case temperature range, TQ... eee 0°C to 85°C 
Storage temperature range, Tgig «1-6. e eee ee eee — 55°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values are with respect to Vgs. 

2. Actual operating power is less. This value is obtained under specially produced worst-case test conditions, which are not sustained 
during normal device operation. These conditions consist of continuous parallel writes of a checkerboard pattern to both primary 
and extension buses at the maximum rate possible. See normal (ICC) current specification in the electrical characteristics table and 
also read Calculation of TMS320C30 Power Dissipation Application Report (literature number SPRAO20). 


recommended operating conditions (see Note 3) 


VD Supply voltage (AVpp, etc.) 


Supply voltage (CVsg, etc.) 


All other pins 
High-level input voltage 


a ce mA 


Le nominal values are at Vpp = 5 V, Ta (ambient air temperature)= 25°C. 
§ These values are derived from characterization and not tested. 
NOTE 3: All input and output voltage levels are TTL-compatible. 
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electrical Chatecienslls over recommended ranges of supply voltage (unless otherwise noted) 


(see Note 3)tT 
ae eeseeee ae 


| Supply current 
eS tec = MIN, SeeNote 5" ['320090-40 


CLKIN 
Input capacitance 
All other inputs 


E rr data for the 320C30-50 is advance information. 

+ For conditions shown as MIN/MAX, use the appropriate value specified in recommended operating conditions. 
SAll typical values are at Vpp = 5 V, Ta (ambient air temperature)= 25°C. 

{These values are derived from characterization but not tested. 

# These values are derived by design but not tested. 

NOTES: 3. Allinput and output voltage levels are TTL-compatible._ 

4. Pins with internal pullup devices: INTO-INT3, MC/MP, RSVO-RSV10. Although RSVO—RSV10 have internal pullup devices, 
external pullups should be used on each pin as identified in the pin functions tables. 

5. Actual operating currentis less than this maximum value. This value is obtained under specially produced worst-case test conditions, 
which are not sustained during normal device operation. These conditions consist of continuous parallel writes of a checkerboard 
pattern to both primary and expansion buses at the maximum rate possible. See Calculation of TMS320C30 Power Dissipation 
Application Report (literature number SPRA020). 
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PARAMETER MEASUREMENT INFORMATION 


; Output 
Tester Pin VLOAD Under 
Electronics Test 


Where: IOL = 2 mA (all outputs) 
IOH = 300 A (all outputs) 
VLOAD = 2.15 V 
CT = 80-pF typical load-circuit capacitance 


Figure 2. Test Load Circuit 


signal transition levels 


TTL-level outputs are driven to a minimum logic-high level of 2.4 V and to a maximum logic-low level of 0.6 V. 
Output transition times are specified as follows (see Figure 3): 


@ For a high-to-low transition on a TTL-compatible output signal, the level at which the output is said to be 
no longer high is 2 V and the level at which the output is said to be low is 1 V. 


@ For a low-to-high transition, the level at which the output is said to be no longer low is 1 V and the level at 
which the output is said to be high is 2 V. 


Figure 3. TTL-Level Outputs 


Transition times for TTL-compatible inputs are specified as follows (see Figure 4): 


@ For a high-to-low transition on an input signal, the level at which the input is said to be no longer high is 
2 V and the level at which the input is said to be low is 0.8 V. 


@ For a low-to-high transition on an input signal, the level at which the input is said to be no longer low is 
0.8 V and the level at which the input is said to be high is 2 V. 


Figure 4. TTL-Level Inputs 
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PARAMETER MEASUREMENT INFORMATION 


timing parameter symbology 


Timing parameter symbols used herein were created in accordance with JEDEC Standard 100-A. In order to 
shorten the symbols, some of the pin names and other related terminology have been abbreviated as follows, 
unless otherwise noted: 


A (L)A30—(L)AO or (L)Ax lOS IOSTRB 
ASYNCH Asynchronous reset signals in the high-impedance (M)S (M)STRB, includes STRB and MSTRB 
state 
CH CLKXO and CLKX1 RDY RDY 
Cl CLKIN RESET RESET 
CLKR CLKRO and CLKR1 RW R/W 
CONTROL Control signals iS (M)S, which includes MSTRB, STRB; and IOS, 
IOSTRB 
D D31—-D0 or Dx SCK CLKX/R, includes CLKXO, CLKX1, CLKRO, and 
CLKR1 
DR DRO and DR1 TCLK TCLKO and TCLK1 
Dx DX0 and DX1 XA XA12—XA0 or XAx 
FS FSX/R, includes FSX0, FSX1, FSRO, and FSR1 (X)A Includes A23—A0 and XA12—XA0 
FSR FSRO and RSR1 XD XD31-XDO or XDx 
FSX FSXO0 and FSX1 (X)D Includes D31—D0 and XD31—XDO 
GPIO General-purpose input/output (peripheral pins include = XF XFx, includes XFO and XF1 
CLKX0/1, CLKRO1, DX0/1, DRO/1, FSX0/1, FSRO/1, 
TCLKO/1) 
H H1 and H3 XFO XFO 
H1 H1 XF1 XF1 
H3 H3 XFIO XFx switching from input to output 
HOLD HOLD XRDY XRDY 
HOLDA HOLDA (X)RDY (QORDY, includes RDY and XRDY 
IACK TACK XRW XR/W 
INT INT3-INTO (X)RW (X)RMW, includes R/W and XR/W 
vag TEXAS 
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X2/CLKIN, H1, and H3 timing 


The following table defines the timing parameters for the X2/CLKIN, H1, and H3 interface signals. The numbers 
shown in Figure 5 and Figure 6 correspond with those in the NO. column of the table below. Refer to the RESET 
timing in Figure 17 for CLKIN to H1 and H3 delay specification. 


timing parameters for X2/CLKIN, H1, H3 (see Figure 5 and Figure 6) 


°C30-27 °C30-33 °C30-40 *C30-50 


A 


tw(CIL Pulse duration, CLKIN low te(c}) = min 
tw(ClH Pulse duration, CLKIN high tg(c}) = min 


alien eats GK es se a 
5 [ieiciy Gye time, CLAN ES) 
Boe tH Fall time, H1 and H3 ae 


94 tay Delay time, from H1 low to H3 high or 
from H3 low to H1 high 
| 10 | to tc Cycle time, H1 and H3 


T eT 7 design but not tested 
P = te(Cl) 


Figure 5. Timing for X2/CLKIN 
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X2/CLKIN, H1, and H3 timing (continued) 


l¢—_—_ 3» 
—7 
> €91 > ie 91 
| 
H3 \ / | \\ 
| | 
+ = + 6 

7 ie a | 
K¢ 10 > 


Figure 6. Timing for H1 and H3 
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pe}s9} JOU INq pezejOeJeYO S| NEA SIU] § 
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p9j}s9} JOU Jng uBIsap Aq palyioads | 


pmeA YW WO4 ACH(x) ‘eu Aejeq 
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(9}UM) SajOAO a}M yOeQ-0}-yOeQ UO pI|eA V 0} YBIY LH ‘ew Aejeq 
(e4m) yBiy LH Joye q(x) ‘ewe PIOH 

(@}4m) MO] LH Jaye G(X) ‘ew! PIA 

(aq4m) YBIY MA/H(X) 01 YBIY LH ‘ewA Aejaq 


ybly LH 4eye ACH (Xx) ‘ewn PIOH 


yBiy 1H aolaq AGHX ‘awn dnieg 
yBiy LH aojaq AGY ‘awn dmesg 


(pees) Mo] LH Jaye q(x) ‘own PjOH 
(pee) Mo] LH a10jaq qx ‘elu dnyas 
(pees) MO} LH a10Jaq q ‘auwut} dnjes 
PIIEA WX 0} MO} LH ‘ew Aejaq 

pITeA YO} Mo] }H ‘eu! ABjaq 

MO] MA/HX 01 YBIY LH ‘own Aejaq 
MO] M/4 0} YBIY LH ‘ewy Aejaq 

YyBIy GHLS(W) 0} Mo} LH ‘atu Aejaq 
MO| GYLS(W) O} MO} LH ‘atu Aejaq 


MIC(X)-HEH] 4; 
MIa(X)-TLHIy 
MIHMd(X)-HEHIP} 
[AGU(X)-HEH]4y 
(HLH-AGHYX)NS} 
(HLH-AGY) NS} 


dla(x)-TLH]4y 
YLH-GX) Ns} 
YO LH-a)ns; 


nS 
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N 


wy TEXAS 


INSTRUMENTS 
POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77251-1443 


oo 
oe | 
roi | 
rai | 
rea] 
Pras 
re 
| esi | 
| si 
| evi | 
Pvt | 
| eet | 
Per | 
Es 
ane 


(g ainbi4 pue 7 ainbi4 aes) d}4Mm/pess [9 = QYIS(IN)] Asowaw e 10} suajyoWesed Hulwi} 


‘9|Qe} 8Y} JO ULUN|OD ‘ON 84} U! esoU} 


BHuiwi} ayuM/peas Aiowew 


UlIM pUOdSeJ00 g aunbi4 pue 7 sunbi4 ul UMOUS SJBqUUNU OY | “GH LS(\) 40} susjouesed Hulu s}M/pesds AJOWeW SoUIJap 9jqe} HulMo}|O} ou. 


20 


TMX320C30, TMS320C30 
DIGITAL SIGNAL PROCESSORS 


SPRS032 — APRIL 1996 


memory read/write timing (continued) 


| 
(M)STRB | 
(see Note A) 


a a a: a 
| 
| 


le 14.1114.2 le 13.1/13.2 
(X)A 
| ep 15.1/15.2 
ae Wp tpl i¢— 16 
e9o———___{ 
17.1/17.2 > + 
«— 18 
Sisk 


(X)RDY \ [ 


NOTE A: (M)STRB remains low during back-to-back read operations. 
Figure 7. Timing for Memory [(M)STRB = 0] Read 


eee. et Ie | 
(M)STRB \ } \ / | 

| + fe19 
pe! 13.1/13.2 | 


(x)R/W \ ] 


Py 14.1/14.2 


—» '€22.1/22.2 
wx YX >F— EE E> 


20 > > 21 
| 


(X)D 


+ 18 
17.1/17.2 > i 


()RDY \ / \ 4 


Figure 8. Timing for Memory [(M)STRB = 0] Write 
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memory read/write timing (continued) 


The following table defines memory read timing parameters for IOSTRB. The numbers shown in Figure 9 
correspond with those in the NO. column of the table below. 


timing parameters for a memory (IOSTRB = 0) read (see Figure 9) 


Delay time, H1 high to |OSTRB 
td(H1H-IOSL) ow J 2 ot 


+ ener _ time, H1 high to IOSTRB a as ot a ot 5 ot 


Setup time, XD before H1 high 


tsu(XRDY-H1H) Setup time, XRDY before H1 = a ae 


th(H1H-XRDY) — Hold time, XRDY after H1 high 


ta(H1L-XRWL) Delay time, H1 low to XR/W low 
t This value is characterized but not tested 


Ye a et 


| 
| | 
IOSTRB \ / : 


‘¢-»—__ 13.1 <i 23 


— > — 14.3 
—_ i. 
15.3 —+4p) 
Lp i 16.1 


XD 


Figure 9. Timing for Memory (IOSTRB = 0) Read 
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memory read/write timing (continued) 


The following table defines memory write timing parameters for IOSTRB. The numbers shown in Figure 10 
correspond with those in the NO. column of the table below. 


timing parameters for a memory (lIOSTRB = 0) write (see Figure 10) 


°C30-27 °C30-33 °C30-40 °C30-50 aad 
| 11.1 | td(H1H-IOSL) Delay time, H1 high to IOSTRB low ot 13) ot 10 


td(H1H-IOSH) _Delaytime, H1 high to IOSTRBhigh}| ot 13] of 10 
td(H1L-XRWH) _ Delay time, H1 low to XR/W high ot 13] of 10o[ of 9] of 8{ ns | 


Fi7.2 [euXRy.Hin) Setuptime, XADV before nigh [1 [9 [9 |_| m= | 
tw(H1H-XD)W___ Valid time, (X)D after H1 high (write) 
Innit xo _Holtine, PODaterHitowiwien [0 [0 | 0 [<0 | m= | 


T This value is characterized but not tested 


ae a ae 


IOSTRB \ / 


¢-t— 13.1 
| | 


()R/W \ | / 


17.3 —e0 
md — 18.1 
(X)RDY \ Vi 


Figure 10. Timing for Memory (IOSTRB = 0) Write 
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XFO and XF1 timing when executing LDFI or LDII 


The following table defines the timing parameters for XFO and XF1 during execution of LDF! or LDII. The 
numbers shown in Figure 11 correspond with those in the NO. column of the table below. 


timing parameters for XFO and XF1 when executing LDF or LDII (see Figure 11) 


a 27 Cie 33 *C30-40 °C30-50 
UNIT 


Rests a] td(H3H-XFOL) Delay time, H3 high to XFO low 
| 2 | tsu(XF1-H1L) Setup time, XF1 before H1 low 
th(H1L-XF1) Hold time, XF1 after H1 low 


Fetch 
| LDFlorLDI | Decode Read | Execute | 


(M)STRB \ / 


(x)R/W 


(X)RDY \ / 
| 

XFO Pin 2 > lg \ 

XF1 Pin \ | | / 


Figure 11. Timing for XFO and XF1 When Executing LDFI or LDII 
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XFO timing when executing STFI and STII 


The following table defines the timing parameters for the XFO pin during execution of STFI or STII. The number 
shown in Figure 12 corresponds with the number in the NO. column of the table below. 


timing parameters for XFO when executing STFI or STII (see Figure 12) 


°C30-27 °C30-33 *C30-40 *C30-50 


XFO is always set high at the beginning of the execute phase of the interlock store instruction. When no pipeline 
conflicts occur, the address of the store is also driven at the beginning of the execute phase of the interlock store 
instruction. However, if a pipeline conflict prevents the store from executing, the address of the store will not 
be driven until the store can execute. 


Fetch 
| STFlor STII | Decode | Read Execute | | 


ewe ae ee ae ae an 


(x)R/W \ / 
a ck a eo 
XFO Pin if 


Figure 12. Timing for XFO When Executing an STFI or STII 
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XFO and XF1 timing when executing SIGI 


The following table defines the timing parameters for the XFO and XF1 pins during execution of SIGI. The 
numbers shown in Figure 13 correspond with those in the NO. column of the table below. 


timing parameters for XFO and XF1 when emer SIGI (see ibaa a) 


fe 
an a a i 

a TY 

ee rT 


XFO 


| | 
XF1 \ / 


Figure 13. Timing for XFO and XF1 When Executing SIGI 
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loading when XFx is configured as an output 


The following table defines the timing parameter for loading the XF register when the XFx pin is configured as 
an output. The number shown in Figure 14 corresponds with the number in the NO. column of the table below. 


timing parameters for loading the XFx register when configured as an output pin (See Figure 14) 


Sanaa 27 °C30-33 *C30-40 °C30-50 
UNIT 


faa: +] tv(H3H-XF) _ Valid time, H3 high to XFx 


Fetch Load 
| Instruction | Decode | Read | Execute 


OUTXF RR ait TRY x 
(see Note A) sare <1 


XFx x 


NOTE A: OUTXFx represents either bit 2 or 6 of the IOF register. 
Figure 14. Timing for Loading XFx Register When Configured as an Output Pin 
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changing XFx from an output to an input 


The following table defines the timing parameters for changing the XFx pin from an output pin to an input pin. 
The numbers shown in Figure 15 correspond with those in the NO. column of the table below. 


timing parameters of XFx changing from output to input mode (see Figure 15) 


°C30-27 *C30-33 °C30-40 °C30-50 init 
Ta We | WN MAX | WN WAX [MINX 


T For ’C30 PPM, tn(H3H-XF01) (max)=14 ns 
+ This value is characterized but not tested 


Execute Buffers Go Synchronizer Value on 
Load of From Output Delay Pin 
| |OF to Output Seen in lIOF 


1/OXFx | 
Bit | —>| lq 3 
(see Note A) 


| | 
ey 
POOR 


Xr RORY 


XXX 


Output 
ck os QA LZ 


INXF Bit 
(see Note A) 


NOTE A: 1/OXFx represents bit 1 or 5 of the IOF register, and INXFx represents either bit 3 or bit 7 of the IOF register. 


Figure 15. Timing for Change of XFx From Output to Input Mode 
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changing XFx from an input to an output 


The following table defines the timing parameter for changing the XFx pin from an input pin to an output pin. 
The number shown in Figure 16 corresponds with the number in the NO. column of the table below. 


timing parameters of XFx changing from input to output mode (see Figure 16) 


rind 27 ae 33 rae 40 rice 50 
UNIT 


t Delay time, H3 high to XFx switching from 
d(H3H-XFIO) input to output 


| Execution of 


Load of lIOF 


sa fF fF SZ ~& 
7 Sf “VF VS 
1/OXFx 
Bit 
(see Note A) 


NOTE A: 1/OXFx represents either bit 1 or 5 of the IOF register. 
Figure 16. Timing for Change of XFx From Input to Output Mode 
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reset timing (continued) 


EN AND. DD. DDD DP DDD DDD. 


> € 1 | 


RESET | 
(see Notes E and F) \—— 1 
21% rh 29 we 3 
Ht eer geo, 1 ae OY aan ee a an a oe 


5.1m ie | | 
AN NI NS OT RF 
« | Ten H1 Clock Cycles —_—»I 


are 


(x)D 
(see Notes A and G) 


(X)A 
(see Notes B and G) 


Control Signals 


TUVALU UH CVV U UUW HUA UO 
005 
(see Note C) OLX LOO 


A. ——$<<——=— —__ HSS HUSH 
> 13 
—— ass 
IACK a 


Asynchronous _—> 14 


Reset Signals 7 )}—_—_—_—_—_—_$_ _ 


(see Note D) 


NOTES: (X)D includes D31—D0 and XD31—XD0. 
(X)A includes A23—A0 and XA12—XA0. 


A 
B. 
C. Interface signals include STRB, MSTRB, and lIOSTRB. 
D 
E 


. Asynchronous reset signals include XFO/1, CLKX0/1, DX0/1, FSX0/1, CLKRO/1, DRO/1, FSR0/1, and TCLKO/1. 

RESET is an asynchronous input and can be asserted at any point during a clock cycle. If the specified timings are met, the exact 

sequence shown occurs; otherwise, an additional delay of one clock cycle is possible. 

The R/W and XR/W outputs are placed in a high-impedance state during reset and can be provided with a resistive pullup, nominally 

18-22 kQ, if undesirable spurious writes could be caused when these outputs go low. 

G. In microprocessor mode, the reset vector is fetched twice, with seven software wait states each time. In microcomputer mode, the 
reset vector is fetched twice, with no software wait states. 


Figure 17. Timing for RESET 
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reset timing (continued) 


Figure 18 and Figure 19 illustrate CLKIN-to-H1 and CLKIN-to-H3 timing as a function of case temperature. 


A 
22 + 


20 4 
18 4 
16 4 
14 


8 


CLKIN to H1 and H3 (ns) 


2_ 
0 


TMS320C30-33 
4.75 V < Vpp <5.25 V 


. ee 
10 
ne 
4 


rn re a TT 


T T T T T T T T T T 
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 


Case Temperature (°C) 


TMS320C30-40 
4.75 V< Vpp <5.25V 


CLKIN to H1 and H3 (ns) 
oN 
| 


T T T T T T T T T T T T T T T > 


TOT 
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 


Case Temperature (°C) 


Figure 18. CLKIN to H1 and H3 as a Function of Temperature 
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reset timing (continued) 


18- TMS320C30-50 
4.75 V < Vpp < 5.25 V 


CLKIN to H1 and H3 (ns) 
& 
| 


T T T T T T T T T T T T I T T T T T > 
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
Case Temperature (°C) 


Figure 19. CLKIN to H1 and H3 as a Function of Temperature 
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interrupt response timing 


The following table defines the timing parameters for the INT signals. The numbers shown in Figure 20 
correspond with those in the NO. column of the table below. 


timing parameters for INT3—INTO (see Figure 20) 


nr 27 un tase 33 *C30-40 *C30-50 


| 1 | tsu(INT-H1L) Setup time, INT3—INTO before H1 low 


Pulse duration, interrupt to ensure only 
iwi “eee a = es ptt Sees) 


t Characterized but not tested 
tp-= te(H) 


The interrupt (INT) pins are asynchronous inputs that can be asserted at any time during a clock cycle. The 
TMS320C30 interrupts are level-sensitive, not edge-sensitive. Interrupts are detected on the falling edge of H1. 
Therefore, interrupts must be set up and held to the falling edge of H1 for proper detection. The CPU and DMA 
respond to detected interrupts on instruction-fetch boundaries only. 


For the processor to recognize only one interrupt on a given input, an interrupt pulse must be set up and held 
to: 


@ Aminimum of one H1 falling edge 
@ No more than two H1 falling edges 


The TMS320C30 can accept an interrupt from the same source every two H1 clock cycles. 


If the specified timings are met, the exact sequence shown in Figure 20 occurs; otherwise, an additional delay 
of one clock cycle is possible. 


Reset or Fetch First 
Interrupt Instruction of 
Vector Read Service 
Routine 


MOS Ne? Me Pe ee 
INT3 —INTO | 
Pin 
INT3 —INTO 
Flag 


Vector First Instruction 


Address Address 


Figure 20. Timing for INT3—INTO Response 
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interrupt-acknowledge timing 


The IACK output goes active on the first half-cycle (H1 rising) of the decode phase of the IACK instruction and 
goes inactive at the first half-cycle (H1 rising) of the read phase of the IACK instruction. 


The following table defines the timing parameters for the IACK signal. The numbers shown in Figure 21 
correspond with those in the NO. column of the table below. 


timing parameters for [ACK (see Notes 6 and 7 and Figure 21) 


°C30-27 *C30-33 *C30-40 *C30-50 
UNIT 


NOTES: 6. The IACK output is active for the entire duration of the bus cycle and is extended if the bus cycle utilizes wait states. 
7. TACK goes active on the first half-cycle (H1 rising) of the decode phase of the [ACK instruction and goes inactive at the first half-cycle 
(H1 rising) of the read phase of the [ACK instruction. Because of pipeline conflicts, IACK remains low for one cycle even if the decode 
phase of the IACK instruction is extended. 


Fetch IACK Decode IACK IACK Data 
| Instruction | Instruction | Read | | 


Vata’ gat a. 


| 
IACK \ / 
ADDR yr X 


Figure 21. Timing for IACK 
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serial-port timing parameters (see Figure 22 and Figure 23) 


*320C30-27 
UNIT 


tc(SCkK) Cycle time, CLKX/R 

CLKX/R int te(H)x2 te(H)x232 
tw(SCk) Pulse duration, CLKX/R high/low 

CLKX/R int [te(SCK)/2]-15 [te(SCk)/2]+5 


Ts _[usck Fal time, OLX 


i ae a 


t Setup time, DR bef. CLKR | [CLKRext | an p19 
R- RL) etup time, erore ow 


OLKR ext 
td(CH-FSX) Delay time, CLKX to internal FSX high/low CLKX ini er 


t Setup time, FSRO or FSR1 before CLKR low i a ae 
etup time, or erore fe) 


ie) ime, input from Ow 
fea) P CT 


CLKX ext [to(H)-8It It /2|-10t 
12 | tsu(FSX-CH) Setup time, external FSX before CLKX oH) @I'_Me(scky2- ns 


CLKX int -[te¢y)-21t toiscky/2t 


Delay time, CLKX to first DX bit, FSX0 or CLKX ext ne 
ta(CH-DX)V FSX1 precedes CLKX high CLKX int 


Delay time, FSX0 or FSX1 to first DX bit, CLKX precedes FSXO + 
14 [td(FSX-DX)V or FSx1 45 ns 


15 | ta(CHH-DXz) Delay time, CLKX high to DX high impedance following last data bit 


t This value is characterized but not tested 
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serial-port timing parameters (see Figure 22 and Figure 23) (continued) 


320C30-33 
MIN 


td(H1H-SCK Delay time, H1 high to internal CLKX/R 


tc(SCk) Cycle time, CLKX/R 


tw(SCK) Pulse duration, CLKX/R high/low 


tr(SCK Rise time, CLKX/R 
tiSCK Fall time, CLKX/R 


td(CH-DX) Delay time, CLKX to DX valid 
Setup time, DR before CLKR low 
Hold time, DR from CLKR low 
Delay time, CLKX to internal FSX high/low 
Setup time, FSR before CLKR low 
Hold time, FSX/R input from CLKX/R low 


Setup time, external FSX before CLKX 


Delay time, CLKX to first DX bit, FSX 
precedes CLKX high 


td(FSX-DX)V Delay time, FSX to first DX bit, CLKX precedes FSX 


Delay time, CLKX high to DX high impedance following last data 
td(CHH-DXZ) bit 


T This value is characterized but not tested 
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serial-port timing parameters (See Figure 22 and Figure 23) (continued) 


UNIT 


: CLKX/R ext to(H)x2.6 
te(SCK) Cycle time, CLKX/R 
CLKX/R int tc H x2 tc H x232 


tw(SCk) Pulse duration, CLKX/R high/low 
CLKX/R int [te(SCK)/2]-5 [te sot) /2]+5 


Ts [wsok Faltime, CLOXR —— 


=f elay time, ie) vail 
aceon UK 


t Setup time, DR bef CLKR low z a 
R- RL) etup time, erore fe) oun fe 


a a 
td(CH-FSX) Delay time, CLKX to internal FSX high/low CLKX int 


t Setup ti FSR before CLKR | —— 
etup time, erore Ow 
su(FSR-CLKRL) Setup cuKRint | 


le) ime, input from OW 
pecs) i CT 


CLKX ext -{te(H)-8]t It /2\-10t 
tsu(FSX-CH) Setup time, external FSX before CLKX Roy ST Tesch 
CLKX int [te(H)-211t tscKy/2t 


Delay time, CLKX to first DX bit, FSX CLKX ext 30t 
d(CH-DX)V precedes CLKX high CLKX int tet 
td(FSX-DX)V Delay time, FSX to first DX bit, CLKX precedes FSX + 


ag time, CLKX high to DX high impedance following last data 


t This value is characterized but not tested 
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serial-port timing parameters (See Figure 22 and Figure 23) (continued) 
’320C30-50 


= 


td(H1H-SCK Delay time, H1 high to internal CLKX/R 


= 
fo) 


CLKX/R ext to(H) x 2.6 
. te(H) 
CLKX/R int to(H) x 2 


CLKX/R ext 
CLKX/R int 


ine) 
ao 
Po 


te(SCk) Cycle time, CLKX/R x 


tc H +10 


tw(SCK) Pulse duration, CLKX/R high/low [te(SCK)/21-5 [terSGk)/2]+5 
Cc ie C 


triSCK Rise time, CLKX/R 
tt(SCK Fall time, CLKX/R 


=} 
n 


=} 
n 


CLKX ext 
CLKX int 
CLKR ext 
CLKR int 
CLKR ext 
CLKR int 
CLKX ext 
CLKX int 
CLKR ext 
CLKR int 
CLKX/R ext 
CLKXIR int 
CLKX ext —lteHyr8It _ Ite(scky/2}-10t 
CLKX int [terH)-211t toscKy/2t 


t Delay time, CLKX to first DX bit, FSX CLKX ext 
o(CE DAY precedes CLKX high CLKX int 


td(FSX-DX)V Delay time, FSX to first DX bit, CLKX precedes FSX 


t Delay time, CLKX high to DX high impedance following last 
d(CHH-DXZ) data bit 


td(CH-DX) Delay time, CLKX to DX valid 


=] 
n 


NI 
=] 
n 


tsu(DR-CLKRL) Setup time, DR before CLKR low 


th(CLKRL-DR) Hold time, DR from CLKR low 


=] 
n 


td(CH-FSX) Delay time, CLKX to internal FSX high/low 


Oo 


tsu(FSR-CLKRL) Setup time, FSR before CLKR low 


=] 
n 


=] 
n 


11 | th(SCKL-FS) Hold time, FSX/R input from CLKX/R low 


Po 


tsu(FSX-CH) Setup time, external FSX before CLKX 


— 77 
AIA 
| + 


is 
= 
SVN | N NTN 
ie) 
ENS — |p =p 
aay ao] rm Oo] a 
fm | = | —- — 


a 
K 
+ 
5 
a 


ae 
Pelee | 


T This value is characterized but not tested 
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data-rate timing modes 


Unless otherwise indicated, the data-rate timings shown in Figure 22 and Figure 23 are valid for all serial-port 
modes, including handshake. See serial-port timing parameter tables. 


1 ¢ 2 > 
A/D. DV/D DVD DDD DDD IO III. 
14>) | 
Poe 
an wie 5 ! 
je 4 
Laie +8 > 6 be 
7 


> 
———— ——— _ 
DR XX eeerranRARARR re eeeerrrrOQRnn _PR_ PRR RAAAAAAAKN SIM _Be RAR ar eeecrrRRARAARRNN NY ReerRRRRN? 
Bit n-7 Bit n-2 


SUGEIE CREEIREIElaEeaciIC Engel naci arareermagenaeeeerneeamresacaceamereaceaeseectas 
FSR rareleletatatalelelleletatateleleeletetatateleleeletetetareleletetatatereleletetetatelelelletetztarerelelletetatereleletetatatererotetetatereretett 


" <7 10 


«—>— 9 
FSX(INT) aang | 
a 
nee LUNN ienunenoenomeromeromeroeromenonororooeroeenoerN 
| 11+ 
120 € 


NOTES: A. Timing diagrams show operations with CLKXP = CLKRP = FSXP = FSRP = 0. 
B. Timing diagrams depend on the length of the serial port word, where n = 8, 16, 24, or 32 bits, respectively. 


Figure 22. Timing for Fixed Data-Rate Mode 


1 a ira ae ee Oe me 
9 
FSX(INT) 9 


> -14 | | 


12, | | 
FSX(EXT) WILL? VR 6k —— ————— 
13 9 15 —¢—_4 


wen 
FSR 


1109"0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0 TL '0'0'0'0'0'0'0'0'0'9'0'0% 4 


COU OU AWA. 
BRK RKY 


RRR KKK KK RRS 


XXX 
SKK KY RK KY 


DR 2% 


TEKKKK RK 
RK LR KKK 


NOTES: A. Timing diagrams show operation with CLKXP = CLKRP = FSXP = FSRP =0. 
B. Timing diagrams depend on the length of the serial-port word, where n = 8, 16, 24, or 32 bits, respectively. 
C. The timings that are not specified expressly for the variable data-rate mode are the same as those that are specified for the fixed 
data-rate mode. 


Figure 23. Timing for Variable Data-Rate Mode 
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HOLD timing 


HOLD is an asynchronous input that can be asserted at any time during a clock cycle. If the specified timings 
are met, the exact sequence shown in Figure 24 occurs; otherwise, an additional delay of one clock cycle is 
possible. 


The “timing parameters for HOLD/HOLDA’” table defines the timing parameters for the HOLD and HOLDA 
signals. The numbers shown in Figure 24 correspond with those in the NO. column of the table. 


The NOHOLD bit of the primary bus control register overrides the HOLD signal. When this bit is set, the device 
comes out of hold and prevents future hold cycles. 


Asserting HOLD prevents the processor from accessing the primary bus. Program execution continues until a 
read from or a write to the primary bus is requested. In certain circumstances, the first write is pending, thus 
allowing the processor to continue until a second write is encountered. 
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HOLD timing (continued) 


+ 3 +> €3 


+ 6 > | 


HOLDA | | | 
(see Note A) 
7 > «8 <9 
Ss 
and lIOSTRB 
11 
<>—10 | 


pon 
<> 12 >— 13 
eS Sr 


<> 16 


(X)D Write Data 


NOTE A: HOLDA goes low in response to HOLD going low and continues to remain low until one H1 cycle 
after HOLD goes back high. 


Figure 24. Timing for HOLD/HOLDA 
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general-purpose I/O timing 


Peripheral pins include CLKX0/1, CLKRO/1, DX0/1, DRO/1, FSX0/1, FSRO/1, and TCLKO/1. The contents of the 
internal-control registers associated with each peripheral define the modes for these pins. 


peripheral pin I/O timing 


The following table defines peripheral pin general-purpose I/O timing parameters. The numbers shown in 
Figure 25 correspond with those in the NO. column of the table below. 


timing parameters for peripheral pin general-purpose I/O (see Note 8 and Figure 25) 


ran ae 27 aa 33 °C30-40 *C30-50 
UNIT 


Setup time, general-purpose input 
'su(GPIO-H1L) before H1 low 


Hold time, general-purpose input after 
th(H1L-GPIO) 4 low 


Delay time, general-purpose output 
'd(H1H-GPIO) after H1 high 


NOTE 8: Peripheral pins include CLKX0/1, CLKRO/1, DX0/1, DRO/1, FSX0/1, FSRO/1, and TCLKO/1. The modes of these pins are defined by 
the contents of internal control registers associated with each peripheral. 


J IT Sl TS TS 


mM Se eT NT” Na NT 
149 oa 3 aie 3 


Figure 25. Timing for Peripheral Pin General-Purpose I/O 
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changing the peripheral pin I/O modes 


The following tables show the timing parameters for changing the peripheral pin from a general-purpose output 
pin to a general-purpose input pin and the reverse. The numbers shown in Figure 26 and Figure 27 correspond 
to those shown in the NO. column of the following tables. 


timing parameters for peripheral pin changing from general-purpose output to input mode 
(see Note 8 and Figure 26) 


WAX mM MAX | NMA [ MINT AX 


NOTE 8: Peripheral pins include CLKX0/1, CLKRO/1, DX0/1, DRO/1, FSX0/1, FSRO/1, and TCLKO/1. The modes of these pins are defined by 
the contents of internal control registers associated with each peripheral. 


Execution Value on Pin 
of Store of eae Seen in 
Peripheral- Synchronizer Delay Peripheral- 
Output to 
Control input Control 
Register P Register 


We at aoe aa Oe ae ape eee 


| le | 
10 24 
Control Bit Bn 
> e141 | 


| 
Peripheral OCCU O CUCU CU OO e ROLE SOQ 
eet A 1 PRR A 2 


Data Bit wes 


a] 
KK KY 


Figure 26. Timing for Change of Peripheral Pin From General-Purpose Output to Input Mode 
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timing parameters for peripheral pin changing from general-purpose input to output mode 
(see Note 8 and Figure 27) 


Delay time, H1 high to peripheral <a Ma 
'd(H1H-GPIO) switching from input to output 


NOTE 8: Peripheral pins include CLKX0/1, CLKRO/1, DX0/1, DRO/1, FSX0/1, FSRO/1, and TCLKO/1. The modes of these pins are defined by 
the contents of internal-control registers associated with each peripheral. 


Execution of Store 
of 
Peripheral-Control 
Register 


Of af ee NP 
| 
10 
Control | | 
Bit | 
Peripheral | 
Pin 


Figure 27. Timing for Change of Peripheral Pin From General-Purpose Input to Output Mode 
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timer pin (TCLKO and TCLK1) timing (continued) 


OT Me Pf TT OF, 
‘ ee ee 


igen paie | 
+» ‘¢ 3 


Figure 28. Timing for Timer Pin 


SHZ pin timing 


The following table defines the timing parameter for the SHZ pin. The number shown in Figure 29 corresponds 
with that in the NO. column of the table below. 


timing parameters for SHZ pin (see Figure 29) 


UNIT 
MIN MAX 


tdis(SHZ) Disable time, SHZ low to all outputs, I/O pins disabled (high impedance) ot optt 


t Characterized but not tested 
FP = te(Cl) 


SHZ \ 
(see Note A) 


1-5 


All I/O Pins ——_ 


NOTE A: Enabling SHZ destroys TMS320C30 register and memory contents. 
Assert SHZ = 1 and reset the TMS320C30 to restore it to a known 
condition. 


Figure 29. Timing for SHZ 
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MECHANICAL DATA 
GA-GB (S-CPGA-P15 X 15) CERAMIC PIN GRID ARRAY PACKAGE 


——— Aor A1SQ — 1.400 (35,56) TYP 


R 
P 
N 
M 
L 
K 
J 
H 
G 
F 
E 
D 
Cc 
B 
A 


7 8 9 101112 13 14 15 


MAX Notes 


1.540 (39,12) 1.590 (40,38) aie 


Small 
1.480 (37,59) 1.535 (38,99) Outline 
_ 4 0.110 (2,79) 0.205 (5,21) 


2 CorC1 0.095 (2,41) 0.205 (5,21) 


0.140 (3,56) 0.040 (1,02) 0.060 (1,52) 
0.120 (3,05) 
0.100 (2,54) 0.025 (0,63) 0.060 (1,52) 


0.050 (1,27) DIA 
4 Places 


0.022 (0,55) 
DIA TYP 
0.016 (0,41) MAXIMUM PINS WITHIN MATRIX — 225 


4040114-8/B 10/94 


NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Index mark may appear on top or bottom depending on package vendor. 
D. Pins are located within 0.005 (0,13) radius of true position relative to each other at maximum material condition and within 
0.015 (0,38) radius relative to the center of the ceramic. 
E. This package can be hermetically sealed with metal lids or with ceramic lids using glass frit. 
F. The pins can be gold plated or solder dipped. 
G. Falls within MIL-STD-1835 CMGA7-PN and CMGA19-PN and JEDEC MO-067AG and MO-066AG, respectively 


Table 1. Thermal Resistance Characteristics for TMS320C30 GEL (PGA Package) 


R@JA Junction-to-free air 
R@JC Junction-to-case 
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MECHANICAL DATA 
PPM (S-PQFP-G208) PLASTIC QUAD FLATPACK 


0,16 NOM 


25,50 TYP 


28,20 
27,80 °° 


Gage Plane 
30,80 so S 
30,40 


0,25 MIN 


Seating Plane 


| 0,08 


4,10 MAX 


4040025/B 10/94 


NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Falls within JEDEC MO-143 


Table 2. Thermal Resistance Characteristics for TMS320C30 PPM (PQFP Package) 


R@JA Junction-to-free air 35.2 °C/W 
Rec Junction-to-case 8.5 °C/W 
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IMPORTANT NOTICE 


Texas Instruments (Tl) reserves the right to make changes to its products or to discontinue any semiconductor 
product or service without notice, and advises its customers to obtain the latest version of relevant information 
to verify, before placing orders, that the information being relied on is current. 


Tl warrants performance of its semiconductor products and related software to the specifications applicable at 
the time of sale in accordance with Tl’s standard warranty. Testing and other quality control techniques are 
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each 
device is not necessarily performed, except those mandated by government requirements. 


Certain applications using semiconductor products may involve potential risks of death, personal injury, or 
severe property or environmental damage (“Critical Applications’). 


Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED 
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER 
CRITICAL APPLICATIONS. 


Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of TI 
products in such applications requires the written approval of an appropriate TI officer. Questions concerning 
potential risk applications should be directed to Tl through a local SC sales office. 


In order to minimize risks associated with the customer’s applications, adequate design and operating 
safeguards should be provided by the customer to minimize inherent or procedural hazards. 


Tl assumes no liability for applications assistance, customer product design, software performance, or 
infringement of patents or services described herein. Nor does TI warrant or represent that any license, either 
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property 
right of TI covering or relating to any combination, machine, or process in which such semiconductor products 
or services might be or are used. 
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